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(54) LIGHT AMPLIFIER 

(57)Abstract: 

PURPOSE: To adjust the light power of an optical signal 
of each wavelength which is wavelength-multiplexed and 
to adjust the light output power of each wavelength and 
deviation between wavelengths. 

CONSTITUTION: In a light power adjusting part 8, a light 
beam is branched by an optical star coupler 1 8 and the 
light beams having the wavelength ?1, ?2 and ?3 are 
respectively extracted from the respective branched 
light beams by light filters 20a, 20b and 20c. Then, only 
the light beam having the wavelength ?2 and the light 
beam having the wavelength ?3 are independently 
amplified or attenuated by light gain adjusting devices 
1 7a and 1 7b, and then the light beams having the 
respective wavelengths are multiplexed by an optical 
star coupler 19. The entire multiplexed light is amplified 
by a light amplifier part 9. The gains of the light amplifier 
part 9 and the light gain adjusting devices 17a and 17b 
are individually controlled by a controller 14. 
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oT 3^©Scgtt^tl^tl- 5 dB©Sg^4MS 
§W\ ?t-74)V*> 2 0 a. 20b, 2 0 c K«fc 9-?-*V? 
tl- 1 d B©KH»|»£JJI5fc£***. 1 X 3t£X 

f-Xy?? 1 9(CJ:oT3 0©jSgtt^-n-€ ; n- 5 d 



&&g©7tJ*ffc«<*:tlt>«««N?K:- 1 1 dB£&S. 

SO^ltSAl, A 2. A3. A 4 A N©«t 

St. 7t7w;P^2 0©St. 3fcfiJ#Hfi5§§l 7©&£|B3« 
[0 0 4 2] ES^ffl^T^iJ^ISgiiiil 7 ©Eft 

[0 0 4 3] #M§ 1 jHS6#JTte. 3ttfJ#ni!f8g 17b, 

*mn«i 7 b\z-D^xmwtz>o 

[0 0 4 4] 0tfi©®E5tiS2 2 ba>6©J»fi3fcM3fc£ 
«E#§2 3 biaotx;i/f)AiM7 7-r A2 1 b© 
&7J38.£0SitAL. ^MflgtS. A2tfj£:S©ft« 
x^f^A^ia^^r-f/N^ i b©M73^J;0A73$ 
tl. I^k'7A»77-f/t2 1 bKiJ^TitUfc-S 

tHTJ^nS. Sf/igftil 2 2 b 
WgEl 4ICl:oTW»;*ft*. CCT'lSi^tt 

x;nf^A^Jn5t7T^A2 i oldg/d^A^bTti 

*fc3t#ij»fl»«l 7 b 
Tt>=fc<. H©«^K»4. aj£*9K&fMfll&ai 4££ 
oTfOTTTSo 
[0 0 4 5] ST. — 8»C#»««K:/fl^5nSftl&« 
j«^tt5!)e/t , 7 — a»SE A L-T ^ -5 <h * \t^t £ ^fATT -5 flt 

#tvTttm?z>tf. ffiAm&'j>t3.i<*frx.\to<Dm\z\z 

3tfiJ*W«S»l 7tt. »±!BaSll03tt7r-f A2 1 tSiS. 
5ti®2 2«h?t-&iKS2 3t*»e>&S«fiETfe4fc». I&" 

l 7 £LT«SiteL. ajBS/t«7— o*«r»W»c»a3tt3i«it«* 

njE<ofij#**"r-s3t*ii»«iMJ«i 7 t^xmrn-rz. 

[0 0 4 6] &&(DftMmmT'lZtVWfr$nW)=E--?- 

W®Kfcjg75^fc©tci3i*bT. #3fc#J#ilMi53g 1 7T 
«. SSS/l^-WtiMW^-ICjz-pTTtm^/t^-WIBfi 

wsimfcizib. MS7Ji^t)^«6. ^©fijf#©^s$fa^ 
^n^n©&*c^-rs^j#iiffli^ 1 7 tvxm 

D«fiK©fe©^ffl^-5Clt^T#-5. 
[0 0 4 7] gjfc, ^JS«ajt*5l,^T^lJ#iai5§§ 

1 7btc. ^©©3tiij@S9©x;nf7A^Dn^7r-i' 

Al 0 t^- ©^©X^tf^ASsiDTt^T-f y\*2 1 b 
-S^WODtt, #©gfiK«fc5t>©Ti&-5. 
[0 0 4 8] -r^t5^. WaLfcJc^fC^iaiSR 1 4fC«fc 
oTSUWSn-5. 3tW9©KIll l©Sbjg7fcS 

fc«k^$ijw^ (ui~5ms) a, • &&ytmmm 9 © 
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nfz££<Dm%l»fi>8ff'$iZ&z>T ^mnSBm 

1 7 b bmmzm&m&tf^m v k>&myt7 7 ^ /\*2 

<fcoT&£ -5 ffiG%Jlttig9<DiM»&&<h£&|q 
UlgifiS. ffioT. IOT1SB1 4\z&^xmw2nz 
ME3fcif«» 9 ©»S3K« 1 lO»e3tt«K:J:a«»a 

S i * £ < H— i f & Ji i jJ*T * * . 

[0 0 4 9] ei_ka>9Aft>5. ft*HMMM&l 7 bl*J© 
#±Jg»lH3t7 7'-f/t2 lbt, «g«7tii*B^ 9 
±Si3s}JD7£ 77-f/UO ©?H*.m^— ft; £ -frit W 

2 1 b^f^ATffiW^^JraTt^r-f /\*£ffl<^Tfc& 

[0 0 5 0] £T\ x;ue^7A*iP3t7 7-f A2 1 b© 

-f A 1 0 <hittStLTi!Sj 1/10 ©fi£TSIrir. 

[0 0 5 1] a^Ttig 22bCfflWc8 3 0 nm 

OMCJBISy-f H 2 2 b©tB?J«2 OmWFiTT 
— «lc#±a*JiP3l£7r-f /XtMi*tl/Tfl 
l^i-5^-&fCttiiifiJ#2S^^#e.*a.S, 9 8 0 nmt, 1 

4 8 0 nmO«****"r<5i«a* i l £ iB*l'— if-*** 
5&-t:£-5#, 3&H&H8Hgi 7 bfcffl^*jaiB3tt«2 2 

(c^ffloi^^®e7tifi2 2 b©afflteffl«j£<. 

5 2 0 n mjfi|?H> 6 6 0 n miff P, 8 2 0nmifiB, 9 
8 0nmli, 1 4 8 0 nmiffPt'&S^fSrWr-SIStil 
J]<Dytm&m^ZZ\L&X'%2>o ¥r\Z8 3 0 nmSfii® 

§3S5§§1 7 b£«fi£pIf!iT-;&£. 
[0 0 5 2] Mfl^lil 4t^>^Tgtt^-rs. • 



[0053] fflwmmi4\$. i$imi,fc£o\zytm4®® 
ftmntt&i 7 b. 1 7 c ©ag^ 2 2 b, 22 c© 

[0 0 5 4] 0 HHStl 4©F*ggga^<£r^f. 

[0 0 5 5] HtHcfcHT. ^ : E'Jg52 4 Kte, 

i;*^<o^©fflffli/t7^-^ 2 5#fBig£n-o:>-3. 

9 ©»Sft«l lTWl 48 0 nm* 

^fti/— if-i i ommytmt. &x$mmmm 1 7^ 

SB©^:^ 2 2 b, 2 2cT'*58 2 0 nm©My 
-f*-\ t 2 2b, 2 2c©lgfit©a*W7^-^ 

©A7Jtif£8K:i£;t;T. $tja^2 6K«fcoTS#?£*i.5.J; 

[0 0 5 6] ffitflffi 2 6 tt, 3tii*l§5 9 oajS^ffi 1 1 
X$>i> 1 4 8 0 nm¥i*l/-D ! - 1 1 ©SbSftftt. 
6-ftf'J»P»i8§ 1 7 ftg|$©S!iigftiiS 2 2b, 2 2 c T'& 
'58 2 0 nmC^-ft- h* 2 2 b, 2 2c (DBi&yt 

[0 0 5 7] CdT', «^7^-i'2 5tUM<!)§ 

[0 0 5 8] *1 fc#&*©A;tJ7fc©/f 7 

[0 0 5 9] 2 5.lC«kntf. A737t 

©^-iss©/^ -©m*--&fe-fr^ i iz7ik?^-?n<Dm 

^Tt>ftl±i7J/1 r 7-£;&&g<b ! k+ 1 0 d Bm, Sftffl 

(HUSO dBlcK3t-r*c:t**T?**. 1 **fi«T? : 
tt. TtiMfsgi 1 ©7t-/-X^T>y2'\©A^/t'7-tt 
Ah A 2 . A3*K-2dBmC»*fi<lll»Sn. 
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[0 0 6 2] ©Jffll/1^^-^2 5ttffi^7 l e©/t'7 
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[0 0 6 4] ^szyfr-ttsmn? z sictnn 

*yX>7-«Al. A 2. A 3*(C-2 dBmKfitgJK 
•IflSft. A£/t7-©a»^A£j£ftP^<iadm<^ 
<b*fc<A. uCDi^Siitl:*^!, <f *§-7fc£ 1 2 0 km* 
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[0 0 6 6] MffllA7^-^2 5tLT 

[0 0 6 7] t^5T, 3tt/*7-«»a5 8tt, 17Ci 

[0 0 6 8] m7 \Zmhtzffif$.£, 3 tc^bfcfit 

fiE<t©ffljS«. Al. A 2. A 3^T©«ftfc:ttL-OK 

mnmmm 1 7 a, 1 7 b, 1 7 c sRttfcjsn?**. 
z.<D^o\zm^-rn\i, £<niL\z&®.&<DWiv-& 
m&*im-?3bo> mmffim>bfa±Tz>. z.<Dm&, mm 

1 . (Dmrnrnmrn 1 7 a ©s&jgTtin 22a ©aeft/t 

3t*iJ»BB«s»i 7 tK: J: t). SloM 
A2, A3, A4 A N© <k 3 

[0 0 6 9] ft*. 3tt?iJ»»I«S«l 7 a, 

17b, 17cil/T. f»#J|«Sl«I^Si5K: 

[0 0 7 0] iSSSSB8 «, Sfc, laScDJ^tC 

#|J6£T -5 J: 5 »C L T t> i 

[0 0 7 1] H8fcjRLfc«J*fcJ;fttf. B&fE^ 1 ?- 
D3li53B8«, 3tt7-f V U— *2 7 £#±gj8sfia*:7 r-l" 

A*2 8t. wffliasi 4 \z£.-3TU'mznz>m&ftM2 9 

<hft£-&3§3 0<h. n«3ft»6WW»l 4KU:r>T*JflP* 
tl-5 l«UU:CD*ggft-5A 1. A 2. A 3 <D&1k<Dy£M 

3ia, 3ib, 3 1 c tmytrnfrzoytzmmttit 
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<T-l>^i:fC«t0, t±SW77-fA2 8 rt©ii*g 
/jN$^t^»Ctt-?-nillD&g#©3taS3 KDytthf]^: 

[0073] m 8 <Dffii$.7?it. i ^e><o^*M^-- 

77-TA2 8 ©BfrSlCftT-f y V—5 2 7fcJ;oT. *t 
±^iD3t7T-f 7N*2 8F^fC*^Tii#i$tlTjS»^ri6jfr 
itty3fci8I3 ia>e><D#£jg8rU iSePgB 8 StrgS 

8 O^fiKT- 1> . ^±«^»P3t 7 7 -f A 2 8 (C «x;U t* 
AaS*>£7r-fAS. m&%M2 9 ttt8 3 0 nm©# 

1 0 d Bm, ft&|HMHe& 0 d B fcRjg-T £&C> Mftp 
ft 2 6tCj;t>T^3(D e fc5^$iJW/t^^-^2 5 
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[0 0 7 5] UiS. Z.omf&E.&KT'h* MW*? * — 

?2 5it mmytmi ir&2 2 -tutus lvntiamz 

m^xh^. £jt7£-&i£S§ 3 0 > x;nfC7A^Jn^7 

[0 0 7 6] ^T. *«9!K:«*#*«81B©SS2©* 

[0 0 7 7] H9fc. *ffi2£ffi0!ll;:tii«3ftf4B£B0 

[0 0 7 8] :*£ 2 H*M£ff 

(H2#JH> i:S£*jftCtt. 3fcttS?J©-gB£# 
IWS3t»i»3 3. 7fc#l&gS3 3ICfct>-C8«*nfc 
^4>IC^Sn-5 A 1 . A 2. A 3©i&fi(Z>7fr&*<D/'? r 7 

*3tO-»*»«rrs5t»iKS5 3 5. 3£#lKa5 3 5 fcJ; 
^T»tt*nfc3tt»C**n*A 1. A 2. A3©i6S© 

3to/t«7— t>L<tti([*M«i6K:jSi:T, tti^J^tc^^ 

[0079] z.<D&ofcmf&iz£tite, ytma&&m:~.<D 

0^<D*.fC^Kj^Sr>fc®-&fc. .flSCD.&SO.ffi*/^'7- 

3tt»«» 9 ©aa#« 1 lts.E<7>m&&it 
IWai«ft ; F»)e«>6n*:«[K:l6»'r*ll4:*«-e*. }£lf 

[0 0 8 0] fcjKU *JB2*M«K:*^T«rfcK:»tt 



fc3fc#IK«3 3. ffi^^Ex^gCS 4. t£:9« 3 5 . A 
^^^^35 3 %£-tttt3 3 iitiTJ^-^gB 3 

40*. t>b<tt, ft#IRg&3 5 iiXlJ^-P&Z 6<D 

[0 0 8 1] KTTtt, *JR2'SElfi«K:*t»T«r3tK« 
ttfc^lRgP 3 3 . ffi^J^— ^gi53 4. 7t»Kg63 5, 
ATJ^X^SBS 605^, ft#l&g&3 3, tti^^Ex^gB 

[0082] Hiot. z.(Dt&&<Dytmm&&<n. 

[0 0 8 3] H't'fC&^T. 4«. IX 

S^^-A^^ST^ 3t*7^73 8a, 3 8b, 
38c, 7t7^W20a, 2 0 b, 2 0 c trili^LT 
Byf*7^7 3 9a, 39b, 39c.^mi§40 
a, 4 0b, 4 0cCJ:oTMSn5. ddt?. 3167 
-fM2 0a, 20b, 2 0 c te. 0 3 
M2 0a, 20b, 2 0ctfe5. tft^- *I2 
**E0UTte, 3t7>fM2 0a, 2 0b, 20clt ttj 

[0 0 8 4] CCi^&Mlrfe^t- thtKD— 

**»63t*yy5*ffl^&3tt»IR«3 3(CJ:oT#-te£ 
ttfc^Ex^tt. 1 x 33tX^-*-y^7 3 7 (cJ;t?T 

*7^73 8 a, 38b, 3 8 c K.J; D. fi^3fc<i:«)£ 
*lflJ»CA»T*. Atthfcmi&tiL&lZttlfcTZyty -( 
M2 0a, 2 0 b, 2 0 c fCioT^©^©^ 
HOfiS^tlfc^JC. l££>\Z.ytt)y7?Z 9 a, 3 9 b, 
3 9c K«t D— «3j««-lR*n*. #®Lfcg-j£S<Z)ft» 
^7-tt^ffiS§4 0 a, 4 0 b, 4 0 c tioT^tiJ 
3*1. fflgfl 4fC5ia^n5. 
[0 0 8 5] C<7)J:5{C. 01 OJC^bfc«fi£-ett> Jt 
7-fM20a, 20b, 2 0 c te. ^Ex^©? S£> 

s^zss^^aaif s«t8t, tafesgistissw::^ 

T**: LfeATJTt^SSSC^Tt-rs^tlS'^fwmfc L- 
d©«fc^/S«^{C.i;n«. mTJ^-iS'gCS 4© 

[0 0 8 6] £*ltf, tiiljftfrZttmL 
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tz=e-?%n.. mmmmsz n a, nb, 1 7 c © 

Wl&\Zi5^Tyt7 ■< ft? 2 0 a, 2 0 b, 2 0 c \Z&m. 

gpg§17a, 17 b, 17c0»§4S^tB&K 
iS»tC. ^EX^fttt. 7frfHJ#DIInS§ 1 7 a, 17 b. 17 

(Dfty t-i rt&mi&-tz\z*,mt>*>-r* xtift&mzm 

mmZ^Z-tZ^. ft* 7"^ 3 3 £ 

Ttr-f v 1 3^g{cEe-r^^itc«fcoT, ft 
3iz^-z>x^)u^L,mm^tyy-f m o tciesst-a-j&i 

[0 0 8 7] :©i5l:ilOC^L/fcMl:inH 
IBBSfcfllJSTfttJ^x^a 3 4 SrSIS-r a - 
•5. fc*5. &g<0#m&£A 1. A 2, A 

3. A 4 ©JcSfCig^LTfc 1 X Z%7s*—h 

v-J? 3 7 e>ftm&*m^-tz\ii\zi: oinm^mx'$> 
[0088] )k\z. miwz. fflwmm 1 4 ©piffle*? 

[0 0 8 9] 04", 4 0 a, 4 0 b, 4 0 c teft&tH 
Si, 4 1 BJtttBBk 4 2HBfffiO**tt*#A*ig 
8, 4 3 ttS^^HWjeiHlK, 4 4 te3£?lelS§, 1 1 \t 

mi&ytm. na, nb, 1 7 c \zmtmt®B®x'& 
-a, 

[0 0 9 0] d©«fc5fc#Sfi£fc:*3^T, ittSHUK4 1 
tt, ;)fr&iiif§4 0 a, 40b, 4 0 c fC«t 0&fctS£ tlfc 

*T?»a«*©KissjaiB3tiiRi lfceau -en^w 

17b, 17 c) l:£IT5J:'5SIPlt5. ^fti:<t 

§S3§ (HTBl 7 b, 17 c) SSI»n:i««T^ 
7 a) tt. «K;*»ffe* , «/MC«t-BJ:3iCc*J#*»«'r 

•5. 

[0 0 9 1] £©«fc3&*j«K:J:fttf, 3£$I&M8H8 1 
7»C«tSJta^*fi/hCLTt>?«>^*e.nfcffl[tiiM 

Lfc^ft*a*Sp«E-r*p*©*. ytmm& 9 ©faeftin 1 

*m j£?Z>Z\ Lit *im £.13.2, . Sf-tfTftfiJ^iSgn 
S§ (0Trtel 7 b, 1 7 c) SttWTSC .fcKJ: OSS 
^'7— d«i:©iSESfC?*LTt)^S-e-i&«t 3 JC-TS 



[0092] &-DTxmmmm-k#<Dmnn7]&&MT' 

[0 0 9 3] Hi 0fcj£Lfc>fc»«3 3. 

fflTJtx^gBS 4tt. @l 2(c^-T<J;pfc«fig-r2.J;3 

[0 0 9 4] HI 2K*b&«J«T»4. ^7^5 3 9 

a, 39b, 3 9 c, ftg3tf§4 0 a, 4 0 b, 40 
c, J6*y^54 5, 6lcJ:?TtBft%=. 

ft-&*msB 1 6 «, ^•n^ r n04(c*Lfc«^^ex.T 

«fctf3fr&#i£gB 1 6 «. 04tffl3t7^;^2Oa, 2 
0b, 2 0 c £#*bT:fce-f. 3fc£#St« 1 5 £3fc£ 
#&gB 1 6 CD^n^ntC. )t7^M2 0a, 2 0 b, 
2 0'c©a**AT^S. 

[0 0 9 5] HCfcSfctfME&feHT. ftffi^©— g££ 
ft#ftg&T£>£ft;*J-.y7 , '^3 3KU:oT#teU x;Hf. 
■7A^iJD7t7r-fA*l OOHagJCiJt^T. 3tt*y:/y4 
5C±oTA7a^tttjS»7j|6UCA*-r-5. £*£U **! 

WfB7 l e^ l 7-|)IIigB8rtgi5©-&^jSg51 6 
ftf iJ#ISgiiSi 1 7 a , 17 b, 1 7 c tCjcoTsggbfc 
&&fi©ft£-&jrr-5<i:&lc, «^7tt«2*7j(6](CA« 
UcMAl, A 2, A 3 W#&SC^&-r^«t'5lC« 

[0 0 9 6] ^881 6\Z&-z>T, #jft*ffK»»$ 

nfc#»ft©5ttt. j tn j ewrttjy7'7 3 9 a, 39 

b, 3 9 c fc«fcoT$MftU ftgftg§4 0a, 4 0 b, 

4 0cicT, Jto/vy—tfl&mznz. 

[0 0 9 7] HOiiftitfCtntf. m*si6. 

WtlsaBSflitttiA^X^WS 4ffltf*f*' 

fc, ft* 7^5 3 3 S3fc7-f V U—^ 1 3 0£RKEK 

-r-scifct^T. 7t/t'7-pgs^8^e.?>iK$nfe7t 

**, »y753 3JC«t^Tx;Hf'7A^lni7t77-1'A 
1 0fca»aR-&*J:5K:L/T^-6. P!]*<D«J«K:J: 
oT. fi:g©£«gc£A 1 . A 2. A3, A 4 

[0 0 9 8] &43, 0 3 (C^ Ltd. O \Z&M<D—^>e>ifc 

&<oMz*rrzm<DX#mM»s 1 7 *swfc^»&K: 

tt. 012 tC7tii*i^fi«0 1 3 K«f «fc 3 (CtflfijcT 

[0 0 9 9] 01 3JC^bfc«l^*t. 012 
», 7t/t-7-i^lngB8rtgB©3t?ii#^gi5#§l 7 

4tt» 7&PJ#!8gp§§ 1 7*«Ktt^nT^^^JfiS©3tO 

t-^cww-cko, jtitsge 9 izm&ytm 1 
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#SSgn8l7b, 1 7 c ©llg»c«fcD^i^^l^^p-r£«k5^;:-f 
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to i o o] z<D&o\zffit&-tnix, m&mmzmz? 
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c o i o i j 014C, 013 ic*-r«to \z%m^mm 

[0102] 0144". 40a, 40b, 40c teftM 

tun. 4i«tfc^[EiK> 4 2 Ktijrjfc ©**«*#*. *@ 

B. 1 1 «®i®7tei!i. 17 b, 17 c «7tfiJ#Pln§§T* 
»*. 0884 2&$-%.2>&mffi*. tt&®&4 l^thtl 
T*3fc*««9©Bfi3fcRl 1 icftrrsMfWtf. JtfiJ 

»Mfl!«l 7^^tt^^^fc&ficD7t<&7t»iti^9^ 

0»4 2*»-5*<5*lpttH:. 2SD©& 
ft©5fc©^ <7 - *^*^J6fc/t 7 - Kft -5 <fc ? 
#tt»Bi&4 2J:D3teflJIMIfflI»l 7 b, 17clCMb 
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